EXPERIMENTAL PROCEDURES: Two new samples of Kema ("A" and "B") were ground in a boron carbide mortar. Nd and Sm concentration determinations on small aliquots indicated that they contained significant amounts of LREE and, therefore, would be appropriate for leaching experiments. "A" was divided into a whole rock aliquot (63.4 mg) and an aliquot for leaching (66.6 mg). A whole rock aliquot of "B" (79.5 mg) was also prepared. Reagents used for the seven progressive leaches of "A" are summarized in Table 1 , and were designed to progressively remove surface contaminants and various possible trace phases. All leachates, the residue, and both whole rock samples were analyzed for Nd and Sr isotopic composition and Nd, Sm and Sr concentrations (Table 2) . R E S U L T S : " A is very similar in Nd and Sm concentrations and Nd isotopic composition to the previously-analyzed whole rock samples K1 and K3 [I], which plot at the LREE-enriched end of the Kenna "isochron" (Fig. 1) . Samples such as these probably represent the maximum amount of LREE-enriched component in Kenna "Bn contains slightly less of this component. Addition of these samples to the Kenna line results in slight revision of the line, giving an age of 3.79kO.05 Ga ( Fig. 2 ; note change of scale). The first three leaches did not dissolve measurable amounts of material. The 2M HNO3 leach dissolved 11.3% by mass of the original material; since known interstitial phases soluble in HN@ in ureilites (carbon, sulfides, metal) generally constitute 4-796, some olivine + pyroxene must have dissolved in this leach. The 2.5M HCl and 6M HCl leaches dissolved respectively 15.7% and 19.7% by mass of the original material, probably largely olivine. The 13M H N a leach dissolved negligible mass, demonstrating that no HNa-soluble phases remained. The residue contained only 42.3% of the original material. If the HCI leaches dissolved principally olivine, and the sample had a typical Kenna olivindpyroxene ratio, then the residue contains -65% olivine and 35% pyroxene. The thoroughness of the leaching procedure and the large amount of material dissolved suggests that the residue is devoid of leachable LREE-enriched component. The residue is similar in Nd and Sm concentrations and Nd isotopic composition to whole rock sample K2, which plots at the LREE-depleted end of the Kenna "isochron" (Fig. I ), c o n f i i n g that K2 was nearly devoid of leachable LREE-enriched component [I].
from Kenna plots on the line suggests that the LREE-enriched component at least partially equilibrated with the olivine and pyroxene and that the line is an isochron [I]. We performed a leaching experiment on Kenna, using various acids and concentrations, in an attempt to isolate the LREE-enriched component and differentiate behveen possible hosts for it, and to determine whether all of it is leachable. Our results suggest that most of the LREE-enriched component is surface-sited, rather than contained in a discrete mineral. However, some of it is
not readily leachable because it equilibrated with Kenna olivine + pyroxene at 3.79M.05 Ga.
EXPERIMENTAL PROCEDURES: Two new samples of Kema ("A" and "B") were ground in a boron carbide mortar. Nd and Sm concentration determinations on small aliquots indicated that they contained significant amounts of LREE and, therefore, would be appropriate for leaching experiments. "A" was divided into a whole rock aliquot (63.4 mg) and an aliquot for leaching (66.6 mg). A whole rock aliquot of "B" (79.5 mg) was also prepared. Reagents used for the seven progressive leaches of "A" are summarized in Table 1 , and were designed to progressively remove surface contaminants and various possible trace phases. All leachates, the residue, and both whole rock samples were analyzed for Nd and Sr isotopic composition and Nd, Sm and Sr concentrations (Table 2) . R E S U L T S : " A is very similar in Nd and Sm concentrations and Nd isotopic composition to the previously-analyzed whole rock samples K1 and K3 [I] , which plot at the LREE-enriched end of the Kenna "isochron" (Fig. 1 ). Samples such as these probably represent the maximum amount of LREE-enriched component in Kenna "Bn contains slightly less of this component. Addition of these samples to the Kenna line results in slight revision of the line, giving an age of 3.79kO.05 Ga ( Fig. 2 ; note change of scale). The first three leaches did not dissolve measurable amounts of material. The 2M HNO3 leach dissolved 11.3% by mass of the original material; since known interstitial phases soluble in HN@ in ureilites (carbon, sulfides, metal) generally constitute 4-796, some olivine + pyroxene must have dissolved in this leach. The 2.5M HCl and 6M HCl leaches dissolved respectively 15.7% and 19.7% by mass of the original material, probably largely olivine. The 13M H N a leach dissolved negligible mass, demonstrating that no HNa-soluble phases remained. The residue contained only 42.3% of the original material. If the HCI leaches dissolved principally olivine, and the sample had a typical Kenna olivindpyroxene ratio, then the residue contains -65% olivine and 35% pyroxene. The thoroughness of the leaching procedure and the large amount of material dissolved suggests that the residue is devoid of leachable LREE-enriched component. The residue is similar in Nd and Sm concentrations and Nd isotopic composition to whole rock sample K2, which plots at the LREE-depleted end of the Kenna "isochron" (Fig. I ), c o n f i i n g that K2 was nearly devoid of leachable LREE-enriched component [I] .
Progressively more aggressive leaches show progressively higher SmlNd ratios (Fig. 2) , indicating progressive dilution of the LREE-enriched component. However, neither all of the leachates nor the residue plot strictly within error of the 3.79 Ga line, which suggests some differential leaching of Sm and Nd, as suspected in previous leaching experiments [I] . The 6M HCl leachate contained only 5%, the 13M HN03 leach 0.28, and the residue 1.6% of the total Nd, indicating that most of the LREE-enriched component had dissolved in earlier leaches. The 2M HNO3 and 2.5M HCI leachates have lower 147Srn1144Nd ratios than the whole rock and the Nd concentrations of the masses they represent (432 and 289 ppb, respectively) are higher than that of the whole rock, indicating that they are still dominated by LREE-enriched component. The 0.04M HNO3 and 0.2M HNO3 leachates have even lower 147Sm/144Nd (0.1 12) and the highest Nd concentrations. If either of these represents 1 mg of material, then the Nd concentration of that material is -19.5 ppm. These leachates represent our best estimate of the composition of the leachable LREE-enriched component. Our previous estimate was [Nd]=8 ppm and 147Sm/1d4~d =0.115 [I] . CONCLUSIONS: The concentration of LREE-enriched component in the weaker leaches coupled with its continued but progressively diminished appearance in the stronger leaches suggests that most of it is surface-sited and loosely bound, rather than contained in a discrete mineral phase. However, the possibility that minute amounts of a
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phosphate host were dissolved in the 0 . m HN0-j leach cannot be ruled out. The observation that our fully-leached residue is no more LREE-depleted than K2 strengthens the interpretation that the Kenna 3.79 Ga line is an isochron. 
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